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Abstract 
The nutritive value of natural pasture plant was evaluated at the end of the 
rainy season in Butana area around Abo-dlig city. Thirteen pasture plants species 
were collected, five of which were grasses (Cyperus rotundus, Aristida 
adscensionis, Panicum coloratu, Dactylatenium aegypticum and Sehima 
ischaemoides) and eight forbs(Ipomea sinensis, Indigofera hochestetteri, Sesbania 
aribica, Digera alternifolia, Corchoris clitorius, Tribulus terestris, Crotalaria 
senegalensis, and Solanum dubium). 
Chemical analysis of the samples showed significant differences (P<0.05) 
in dry matter, crude protein (CP), ether extract (EE), NDF, ADF and Ash content. 
Grasses contained CP ranged between 5-15%, however, CP of forbs ranged 
between 9-23 %. The NDF content of grasses species (52.44 - 81.16%) while for 
forbs species (45.41- 77.39%), however, the ADF content ranged between (30.86-
46.09%) for grasses and (30.88-65.67%) for forbs. In vitro digestibility of organic 
matter of grasses ranged between 46.51-67.23%, while forbs ranged between 58.8-
74.63%. The content of Macro- mineral (Calcium, Phosphorus, Potassium. 
Sodium and Magnesium) are relatively high. The grasses content ranged from 
(0,290- 1.150%), (0.050- 1.110%), (0.590- 2,305%), (1.955- 0.155) and (0.105- 
1.120%) respectively, while the forbs content ranged from (0.380- 4.950%) for Ca, 
(0.071 -0.705%) for P, (0.825- 2.635%) for K, (0.115- 0.865%) for Na and (0.155- 
1.060 %) for Mg. The content of Micro-mineral in pasture plants species (Copper, 
Iron, Manganese, selenium and Zinc.) ranged from (0.011- 1.l73ppm) Cu, (0.44-
5.87ppm) Fe, (3.47-22.4lppm) Mn,  (0.003-2.04ppm)Se and (0.028-1.75ppm)Zn.   
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 اﻟﻤﺴﺘﺨﻠﺺ
  
ﺗѧѧѧﻢ ﺗﻘﻴѧѧѧﻴﻢ ﻧﺒﺎﺗѧѧѧﺎت اﻟﻤﺮاﻋѧѧѧﻰ ﻓѧѧѧﻲ ﻧﻬﺎﻳѧѧѧﺔ ﻣﻮﺳѧѧѧﻢ اﻷﻣﻄѧѧѧﺎر ﻓѧѧѧﻲ ﻣﻨﻄﻘѧѧѧﺔ اﻟﺒﻄﺎﻧѧѧѧﻪ 
ﺗѧѧﻢ ﺟﻤѧѧﻊ ﺛﻼﺛѧѧﺔ ﻋﺸѧѧﺮ ﻋﻴﻨѧѧﺔ ﻣѧѧﻦ ﻧﺒﺎﺗѧѧﺎت اﻟﻤﺮﻋѧѧﻰ، ﺧﻤﺴѧѧﺔ ﻣѧѧﻦ (. ﺣѧѧﻮل ﻣﺪﻳﻨѧѧﺔ أﺑѧѧﻮ دﻟﻴѧѧﻖ )
  . اﻟﻨﺠﻴﻠﻴﺎت وﺛﻤﺎﻧﻴﺔ ﻣﻦ ذات اﻷوراق اﻟﻌﺮﻳﻀﺔ
أﺟѧѧѧѧѧѧﺮت اﻟﺘﺤﻠﻴѧѧѧѧѧѧﻞ اﻟﻜﻴﻤﻴѧѧѧѧѧѧﺎﺋﻲ ﻟﻬѧѧѧѧѧѧﺬﻩ اﻟﻌﻴﻨѧѧѧѧѧѧﺎت ﺣﻴѧѧѧѧѧѧﺚ وﺟѧѧѧѧѧѧﺪ ﻓѧѧѧѧѧѧﺮق ﻣﻌﻨѧѧѧѧѧѧﻮى 
 ،FDAن اﻟﺠѧѧѧѧﺎف  اﻟﺒѧѧѧѧﺮوﺗﻴﻦ اﻟﺨѧѧѧѧﺎم، ﻣﺴѧѧѧѧﺘﺨﻠﺺ اﻷﻳﺜѧѧѧѧﺮ، ﻓѧѧѧѧﻲ اﻟѧѧѧѧﻮز  )50.0<p(
% 51-5وﺟѧѧѧﺪ ﻣﺤﺘѧѧѧﻮى اﻟﺒѧѧѧﺮوﺗﻴﻦ اﻟﺨѧѧѧﺎم ﻓѧѧѧﻲ اﻟﺤﺸѧѧѧﺎﺋﺶ ﻳﺘѧѧѧﺮاوح ﺑѧѧѧﻴﻦ . واﻟﺮﻣѧѧѧﺎد FDN
  %. 32 – 9ﺑﻴﻨﻤﺎ ﻓﻲ ذات اﻷوراق اﻟﻌﺮﻳﻀﺔ ﻣﺎ ﺑﻴﻦ 
ﻳﺘѧѧѧѧѧѧﺮاوح ﺑѧѧѧѧѧѧﻴﻦ  FDNﻣﺤﺘѧѧѧѧѧѧﻮى اﻟﺤﺸѧѧѧѧѧѧﺎﺋﺶ وذات اﻷوراق اﻟﻌﺮﻳﻀѧѧѧѧѧѧﺔ ﻣѧѧѧѧѧѧﻦ 
ﻓѧѧѧѧѧﻲ ﺣѧѧѧѧѧﻴﻦ أن ﻣﺤﺘѧѧѧѧѧﻮى  .ﻋﻠѧѧѧѧѧﻰ اﻟﺘѧѧѧѧѧﻮاﻟﻰ( 14.54 – 93.77)و ( 44.25 – 61.18)
و ( 68.03 – 90.64)آﺎﻧѧѧѧѧѧѧѧѧﺖ  FDAاﻟﺤﺸѧѧѧѧѧѧѧѧﺎﺋﺶ وذات اﻷوراق اﻟﻌﺮﻳﻀѧѧѧѧѧѧѧѧﺔ ﻣѧѧѧѧѧѧѧѧﻦ 
  . ﻋﻠﻰ اﻟﺘﻮاﻟﻰ( 88.03 – 76.56)
وﺟѧѧѧѧѧѧѧﺪ أن اﻟﻬﻀѧѧѧѧѧѧѧﻢ اﻟﻤﻌﻤﻠѧѧѧѧѧѧѧﻰ ﻟﻠﻤѧѧѧѧѧѧѧﺎدة اﻟﻌﻀѧѧѧѧѧѧѧﻮﻳﺔ ﻟﻠﺤﺸѧѧѧѧѧѧѧﺎﺋﺶ وذات اﻷوراق 
. ﻋﻠѧѧѧѧѧﻰ اﻟﺘѧѧѧѧѧﻮاﻟﻰ%( 36.47 – 8.85%( )32.76 – 15.64)اﻟﻌﺮﻳﻀѧѧѧѧѧﺔ آѧѧѧѧѧﺎن ﺑѧѧѧѧѧﻴﻦ 
ﻟﺴѧѧѧѧѧﻴﻮم، ﻓﺴѧѧѧѧѧﻔﻮر، ﺑﻮﺗﺎﺳѧѧѧѧѧﻴﻮم، ﺻѧѧѧѧѧﻮدﻳﻢ، آﺎ)وﺟѧѧѧѧѧﺪ أن ﻣﺤﺘѧѧѧѧѧﻮى اﻟﻤﻌѧѧѧѧѧﺎدن اﻟﻜﺒѧѧѧѧѧﺮى 
، %(051.1-92.0)ﻧﺴѧѧѧѧﺒﻴًﺎ ﻋѧѧѧѧﺎﻟﻰ ﻓѧѧѧѧﻲ ﻣﺤﺘѧѧѧѧﻮى اﻟﺤﺸѧѧѧѧﺎﺋﺶ ﻳﺘѧѧѧѧﺮاوح ﺑѧѧѧѧﻴﻦ ( ﻣﻐﻨﺰﻳѧѧѧѧﻮم
 501.0)، (551.0 - 559.1)، %(503.2 - 095.0)، %(011.1 - 050.0)
ﻋﻠѧѧѧѧѧﻰ اﻟﺘѧѧѧѧѧﻮاﻟﻰ ﺑﻴﻨﻤѧѧѧѧѧﺎ ﻣﺤﺘѧѧѧѧѧﻮى ذات اﻷوراق اﻟﻌﺮﻳﻀѧѧѧѧѧﺔ ﻳﺘѧѧѧѧѧﺮاوح ﺑѧѧѧѧѧﻴﻦ %( 021.1 -
%( 536.2 – 528.0)، P( %507.0 - 170.0)، aC%( 059.4 - 083.0)
وﺟѧѧѧѧѧѧѧѧѧѧѧѧѧѧѧﺪ ﻣﺤﺘѧѧѧѧѧѧѧѧѧѧѧѧѧѧѧﻮى .  gM%( 060.1 - 551.0)، aN%( 568.0 - 511.0)، K
  371.1-110.0)اﻟﻤﻌѧѧﺎدن اﻟﺼѧѧѧﻐﺮى ﻓѧѧﻲ اﻟﻨﺒﺎﺗѧѧﺎت ﺗﺤѧѧﺖ اﻟﺪراﺳѧѧѧﺔ ﻓѧѧѧﻲ اﻟﻤѧѧﺪى ﺑѧѧѧﻴﻦ 
( mpp7.1-820.0)، (mpp40.2 - 300.0)، (mpp78.5- 44.0)، (mpp
 ﻋﻠﻰ اﻟﺘﻮاﻟﻰ
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CHAPTER ONE 
Introduction 
Sudan is the tenth largest country in the world and one of the biggest 
country in Africa which characterized by several climatic zones from desert 
in the north to high rainfall woodland savannah in the south. According to 
(AOAD, 2005) Sudan has the largest animal population in Africa. The 
livestock population is estimated to be about ( 140.606 ) million heads of 
which, cattle ( 41.426 ),sheep ( 51.67)  , goats (43.104 ) and camels (4.406 ) 
(MOARF,. 2008). There are many areas in Sudan characterized by their 
natural pasture and livestock density, Butana (eastern Sudan)  is one of the 
areas.  Animals kept in Butana is the  major source of income generation  for 
population in that area  (Abu Sin,. 1990).  Pasture production is an essential 
tool to assess the carrying capacity of the land, in terms of livestock sector 
and pastoralists livelihood. ((FAO,1982).  Grass blades grow at the base of 
the blade and not from elongated stem tips, This low growth point evolved 
in response to grazing animals and allows grasses to be grazed regularly 
without severe damage to the plant (Prasad et al,. 2005). Livestock in the 
Butana depends mainly upon rangeland grasses and forbs all year round, 
very little work has been done to investigate the nutritive value of the range 
grasses and forbs. Camel herding requires that provides reasonable graze 
browse. Camel can provide high quality meat which is low in cholesterol 
and high in protein(FAO,1982). 
The aim of this study is to determine the nutritive value, mineral 
concentration and in vitro dry matter digestibility of some pasture plants 
species for grazing animal in Butana area.   
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CHAPTER TWO 
Literature Review 
2-1. Description of some pasture Grasses in Butana area, (Eastern 
Sudan):             
2-1-1. Family name: Cyperaceous 
       Scientific name: Cyprus rotundas  
       Local name: Saida 
Description: 
Erect ,grass-like ,dark green perennial ,rhizomatous and tuberous, up 
to 60 cm high ,usually around 30 cm or shorter., (Braun et al., 1990).  
          Perennial herb, up to 60cm high, usually grows in moist and cultivated 
area in desert, semi-desert, savanna regions. This plant is good fodder, also 
can be used in certain dye preparations (Bebaewi and Neugebohrn, 1991). 
Cyprus rotundus is abundant in Nile Banks. Gezira and occasionally in 
Rahad (Braun et al., 1991). 
 
2-1-2. Family name: Poaceae 
         Scientific name:   Aristida adscensionis  
         Local name: El Gaw 
Description: 
Erect , slender , slightly geniculate ,densely tufted glabrous annual 
grass ,up to 80 cm high , it is occasional in Nile Bank , widespread in Gezir 
and Rahad  (Braun et al., 1991). The Crude fiber, ether extract, crude protein 
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and nitrogen free extract  of El Gaw was demonstrated by Bebawi and  
Neugebohrn (1991).  
2-1-3. Family name: Poaceae (Gramineae) 
         Scientific name: Panicum turgidum  
         Local name:  Tomam 
Description: 
 perennial grass, forming rounded tussocks up to (1.5–2) m tall and wide, 
with a thick rootstock and a fibrous root system up to 2 m deep and laterally 
spreading for up to 3.5 m; stem erect or ascending, woody, rooting at the 
nodes. Leaves alternate, simple and entire, blade linear-lance late, up to (20–
30) cm × 7 mm, often much shorter than the sheath, flat, folded or inrolled. 
Inflorescence a moderately branched, pyramidal panicle 2.5–15(–30) cm × 
5–9 cm, lax, primary branches distant. (Sherman and Riveros, 1990). 
 
 2-1-4. Family name: Gramineae 
          Scientific name:  Dactylatenium aegypticum 
         Local name: Um-Assabi  
Description: 
annual grass, up to 40 cm high ,usually around 20 cm fodder 
plant.(Braun et al .,1991).  
 Annual grass, up to 50cm high, usually occur in variable area, 
especially in sandy soil, distributed through tropical Africa introduced to 
America. This plant is suitability for hay and silage; make excellent hay and 
quite a palatable grass, digestibility and chemical composition (Sherman and 
Riveros, 1990).  
 4
 reviewed  the chemical composition of  many plants and suggested 
that proximate analysis of Dactylatenium aegypticum showed than CF, EE, 
CP and NFE as 15.10, 0.49, 6.72 and 14.66% respectively.     
Dactylatenium aegypticum is widespread in Nile Banks, abundant in 
Gezira and occasionally in Rahad (Braun et al .,1991 ). 
 
2-1-5. Family name: Gramineae 
         Scientific name: Sehima ischaemoides 
         Local name: Danplap 
Description: 
Slender herb, stem one to three-branched, leaf lamina ovate-lanceolate 
tooblong -lance-olate Ligules membranous, racemes one to nine on slender 
peduncles , spikelets solitary, sessile Hassan,  (1974).      
 
2-1-6. Family name: Convolvulaceae 
          Scientific name:  Ipomea sinensis 
          Local name: Hantout 
Description:    
dark green annual herb ,taproot .  
   Annual herbs, trailing stems small white or purplish flowers moist and 
cultivated area in desert, semi-desert and savanna region were the best 
habitat, fodder plant . Ipomea sinensis is widespread in Gezira, Nile Bank 
and abundant in Rahad (Braun et al., 1990). 
 
2-1-7. Family name:  Violaceae 
          Scientific name:  indigofera hochestettri  
     Local name: Sharaya 
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          Erect, small, leafy annual or perennial herb, up to 30 cm high  (Braun 
et al., 1990).  It is occasionally found in Gezira and widespread in Rahad 
(Braun et al., 1991). 
2-1-8.  Family name: Fabaceae 
     Scientific name:  Sesbania aribica 
     Local name: Sureyb  
Description: 
Erect, much branched , glabrous, tall shrub-like annual herb, up to 250 
cm ,usually around 100cm, it is widespread in Gezira, Nile Bank and Rahad 
(Braun et al., 1991). 
 
2-1-9 .Family name: Fabaceae ( Leguminosae)   
        Scientific name: Lablab purpureus (L.) Sweet                         
        Local name :Lablab Ahmer 
Description: 
Annual herb, (15-20-50-70) cm, simple or with ascending branches 
from near the base; stem and branches glabrous or very sparingly pilose , 
with pale ridges. Leaf-blade narrowly linear to broadly ovate,  subrotund, 
(12-) 20-60 (90) x (2-) 6-30 (50) mm, glabrous or the petiole and principal 
veins of the lower surface of the leaf spreading-hairy, acute or acuminate at 
the apex, longly or (in broader-leaved forms) rapidly narrowed to the base ,it 
is sown as a monoculture or value in intercrop systems. (Maass,. et al 2004) . 
widespread in Gezir and Rahad  (Braun et al., 1991).                                            
 
2-1-10. Family name: Tiliaceae 
    Scientific name:  Corchorus fascicularis  
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 Local name: Mulokheia Khala  
Description: 
Decumbent to ascending, brownish green, woody, perennial, taproot 
up to 100 cm high ,usually around 50 cm or smaller.  Corchorus  fascicularis 
is abundant in Nile Banks. Gezira and occasionally in Rahad (Braun et al., 
1991)  
2-1-11.  Family name: Zygophyllacceae 
    Scientific name:   Tribulus terrestris 
    Local name: Dereisa 
Description:  Prostrate spreading, rarely ascending , much branched annual 
herb from a woody base ,mat-forming, strong taproot., it is widespread in  
Nile Bank , occasional in Gezira and Rahad (Braun et al., 1991) 
 
2-1-12.  Family name: Fabaceae 
       Scientific name:  Crotalaria senegalensis  
       Local name: Safary 
Description: 
               Erect to ascending , annual herb, taproot, up to 50 cm high,  usually 
around 30 cm, yellow flowers moist , it is rare in Nile Bank ,occasional in 
Gezira and widespread in  Rahad (Braun et al., 1991). 
2-1-13. Family name: Solanaceae 
      Scientific name:  Solanum nigrum   
      Local name: Gebein 
Description: indigofera hochestettr 
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An erect, branched, glabrous or pubescent, annual herb up to about 60 cm 
tall. Leaves alternate, thin ,entire or with undulate margin, acute. Flowers 
small, up to about 1.5cm ,seeds small, about 3mm long, 2mm wide. , 
widespread in Gezir and Rahad  (Braun et al., 1991).  
2-2. Nutritive value of pasture: 
The nutritive value of forage assessed by amount of nutrient it 
contains, chemical composition, digestibility and level of voluntary feed 
intake (Ibrahim, 1995). The composition of dry matter in pasture grasses is 
variable (McDonald et al.,2000). Most of the grasses have lower crude 
protein, phosphorus and higher total fiber and cellulose with low 
digestibility while forbs have high crude protein and digestibility with low 
level of fiber. reported that, There is a great difference between the range 
due to dominant plant, stage and seasonal change. Annual grasses show 
greater decline in nutritive value for age than perennial grasses, tall grasses 
have less nutritive value than shorter one (Holechek, 2003).  
 
 
2-3. Chemical composition: 
The composition of dry matter is dependent on relative proportion of 
cell walls and cell content (McDonald et al.,2000). dry matter range from 
93.20 – 94.40% obtained by (Solomon., et al 2008). In the tropical area with 
natural fertility condition the Crude protein in the grass is well above 7% 
however during the dry season the CP drop blew 4% (Crowder and chheda, 
1982), also McDonald et al.(2000) reported that the CP may rang from as 
3% in the vary mature grasses to over 30% in very young grasses. also range 
5.9–14.9%in grasses and 20.5–25.3 in legumes (McDonald et al.,2000). 
Annual grasses low nutritive quality than perennial grasses, tall grasses 
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lower level of nutrients than do short grasses (Holechek, 2004). CF rang 
from 22.25%in young plants and from 30 – 40% in mature plants and the 
ether extract represent 1 – 3 %. (Boggdan, 1977), but (McDonald., et al 
2000) range it 22 – 28 %, also CF rang from 25.06 – 44.0% in Butana by 
Abdallah (2008). 
The ether extract represent 1–3% (Boggdan,1977). E.E is comparative 
low and rarely exceeds 6% and range from 4.5 to 6% and also the Ash 
content range from 8.20 – 12% by (McDonald et al.,2000). 
2-4. Forage digestibility: 
The rate of forage digestibility influences the potential daily rate of 
feed intake (Drescher et al 2006).The rate of forage digestion mainly 
depends on forage quality (McDonald et al, 2002). Tropical forage have a 
large proportion of lignified cell walls with low fermentation rates and 
digestibility, leading to low rates of disappearance and limited intake. There 
is evidence which indicates that if crude protein falls below 6 – 8% of 
dietary dry matter (DM) intake, the appetite of animal is depressed(Ibrahim 
et al., 1995).Digestibility may be directly determined in vivo or estimated 
using in vitro procedure, which are cheaper and more convenient (McDonald 
et al, 2002).  
 
2-5. Mineral composition: 
The mineral composition forage varies according to many factors 
including age of plant, the soil fertilization and different among species and 
varieties season of the year and the cutting intervals(Gomide, 1978). 
However the mineral content of pasture is very variable depending upon the 
species and stage of growth, soil type, cultivation condition and fertilizer 
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application (McDonald et al .,200).one of the nutrient Quality of the forage 
is controlled by the mineral (ARC,1980). 
The macronutrients are consumed in larger quantities and are present 
in plant tissue in quantities from 0.2% to 4.0% (on a dry matter weight 
basis). Micronutrients are present in plant tissue in quantities measured in 
parts per million, ranging from 5 to 200 PPM, or less than 0.02% dry weight. 
An element present at a low level may cause deficiency symptoms, while the 
same element at a higher level may cause toxicity. Further, deficiency of one 
element may present as symptoms of toxicity from another element.  
An abundance of one nutrient may cause a deficiency of another 
nutrient.(Taiz and Zeiger, 2002). 
2-6. Macro nutrients: 
2-6-1. Calcium (Ca) : 
Calcium regulates transport of other nutrients into the plant and is also  
involved in the activation of certain plant enzymes. Calcium   deficiency 
results in stunting.( Taiz and Zeiger, 2002 ). 
Forbs content high calcium levels than grasses. with increasing maturity 
there is a decrease in the calcium percent (Skerman et al 1989).The 
requirement of growing cattle (0.12 – 0.44%), lactating dairy cows (0.16 – 
0.42%), growing lambs (0.09 – 0.53%) and lactating ewes (0.12 – 0.37%) 
according to ARC(1980).Ca range from (0.09 – 1.33%) in Butana obtained 
by Abdallah (2008).also obtained by Elginaid (1997) range from 0.4 to 
2.8%. Ca concentration in grasses species is range from  0.18-
0.29%(McDonald et al, 2002).  
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2-6-2. Phosphorus (P) : 
Phosphorus is important in plant bioenergetics. As a component of 
ATP, phosphorus is needed for the conversion of light energy to chemical 
energy (ATP) during photosynthesis, phosphorus is important for plant 
growth and flower/seed formation (Taiz and Zeiger, 2002). Content of 
mineral in forage including Phosphorus decrease with plant maturity 
McDowell, L.R.(1992). 
The requirement of cattle beef 0.19%, growing lamb 0.16 to 0.38% 
and dairy cows 0.31 to 0.4% according to NRC(2001). P range from 0.09 to 
0.51% in Butana obtained by Abdallah (2008). While level of P 0.29%in 
most tropical grasses obtained by Minson (1990).  
2-6-3. Magnesium (Mg) : 
Magnesium is an important part of chlorophyll, a critical plant 
pigment important in photosynthesis. It is important in the production of 
ATP through its role as an enzyme cofactor. There are many other biological 
roles for magnesium. Magnesium deficiency can result in interveinal 
chlorosis.( Taiz and Zeiger, 2002). 
 The theoretical requirement of Mg for beef cattle 0.02 to 0.12% 
(NRC, 1985), for lactating caw 0.12 to 0.21% (NRC, 2001), for growing 
lambs 0.08 to 0.15%and lactating ewes 0.09 to 0.18%. Mg range from 0.05 
to 0.24% in Butana obtained by Lugman(2008).but The mean level 0.28% of 
tropical grasses obtained by Minson (1990).  
2-6-4. Sodium ( Na): 
Sodium is involved in the regeneration of phosphoenolpyruvate in 
CAM and C4 plants. It can also substitute for potassium in some 
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circumstances. or Sodium is important to maintaining osmotic 
pressure, regulation acid- base balance and controlling water metabolism in 
the body tissue. Na range from 0.02 to 0.24% in Butana obtained by 
Abdallah (2008). Also range from 0.03 to 0.07% reported by Dougall et al 
(1964). The daily requirement of Na for lactating dairy cows (0.1- 0.19%), 
lactating ewes 0.09 – 0.18% (NRC, 1985). 
2-6-5. Potassium (K): 
Potassium regulates the opening and closing of the stomata by a 
potassium ion pump. Since stomata are important in water regulation, 
potassium reduces water loss from the leaves and increases drought 
tolerance (Taiz and Zeiger, 2002). K range from 0.34 to 1.96% in Butana 
obtained by Abdallah (2008), and also K range from 0.72 – 2.45% reported 
by Dougall (1964). Potassium deficiency may cause necrosis or interveinal 
chlorosis. Kis necessary for maintain acid-base balance.  
2-7. Micronutrients: 
2-7-1. Iron (Fe): 
Iron is necessary for photosynthesis and is present as an enzyme 
cofactor in plants. Iron deficiency can result in interveinal chlorosis and 
necrosis. (Taiz and Zeiger, 2002).The requirement of beef cattle 50 PPM 
(NRC,1996), lactating ewes 30 – 50 PPM (NRC,1985) and lactating dairy 
cow 50 PPM (NRC, 2001).Iron is necessary in the body for oxygen 
transport. Fe range from 340 to 1925 PPM in Butana obtained by Abdallah 
(2008), and Fe range from 100 to 700 PPM reported by McDweell (1992). 
Grasses had high concentration of Iron than forbs. Pasture plant species had  
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high level of the Iron than the requirement of 30 – 60 PPM of 
ruminants (NRC 1985) McDweell (1992).  
 
 
2-7-2. Copper (Cu): 
Copper is important for photosynthesis. Symptoms for copper 
deficiency include chlorosis. Involved in many enzyme processes. Involved 
in the manufacture of lignin (cell walls). Involved in grain production(Taiz 
and Zeiger, 2002). 
2-7-3. Zinc (Zn): 
Zinc is required in a large number of enzymes and plays an essential 
role in DNA transcription. A typical symptom of zinc deficiency is the 
stunted growth of leaves, commonly known as "little leaf" and is caused by 
the oxidative degradation of the growth hormone auxin. Some elements are 
directly involved in plant metabolism, and has positive effects on plant 
growth. Taiz and Zeiger( 2002).  
2-8. Forage intake of  grazing animal: 
The quantity of forage intake for grazing animal varies with body 
weight, forage quality and availability. The intake of grazing animal is 
expressed as the weight of the forage consumed as percentage of the animal 
body weight. Forge intake affected by the passage rate through the digestive 
system and palatability (Holechek, 2004). 
All animals require feed to maintain body structures, functions and 
growth. Nutrient requirements for grazing animal is more difficult to define 
because of the added energy required for travel and environmental stress, in 
addition to range type which and seasonal change due to climate, nutritive  
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quality of range varies from area to other, between season, level of 
cell soluble, crud protein and phosphorus. The digestibility may by affected 
by rumen microbes population, diet cellulose and  low starch (Cheek,. et al 
2005). 
 
2-9. LIVESTOCK in Butana: 
Animal types are sheep, goats, camels and few cattle near the villages 
of the southern part of EL Butana. 
 Most of EL Butana population depends on livestock, practiced 
taming around the villages for their livehool. Sheep and goats are the most 
dominant and adaptable to the current environment. A small number of 
animal is grazes near the houses for the home use. Large number on Morah 
(one - 200 sheep) or more need to move far with the rented herdsmen for 
cheap needs feed and water. Per individual the number is varies from 50 to 
800. For the camels the number is ranges from 1 to 200. The large number 
mostly is belonged to the nomads from Rashida and El Kawahla tribes, they 
have the ability and the facilities to move very far for feed and carry water in  
tankers. (FAO.(1982).                                                                                                                  
Livestock production is one of the major of the people component in 
the agriculture sector that plays a very important role in the socio-economic 
because it is provides meat, milk and others products (Jonah 2004). 
2-10. Camels: 
Camels research received good attention not only in the Sudan but 
worldwide. This referred to the progressive importance of these animals 
uniquely adapted to harsh environment condition especially in the arid and 
semi arid areas, in addition to heir propagated role in the national income  
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(Barakat et al., 2007). Camel herding requires rangeland that provides 
reasonable graze with browse. Several studies have shown that camels are 
good source of milk and they constitute the most important source of meat in 
arid areas (Knoess, 1977). The camel is a good source of meat in Butana 
areas where the climate adversely affects other animals. It can provide high 
quality meat which is low in cholesterol and high protein (FAO,1982). camel  
thrives in an arid environment where the supply of good quality forages is 
very limited. Its selective retention of feed particles in the fermentation 
chambers (Heller et al 1986) may be one of the many factors responsible for 
its adaptation to low quality feeds. Retention in the gut is related to the size 
of offered forage particles, and to eating and ruminating behavior .                                           
2-11. Digestibility of grazing animal: 
Forage digestibility determine the nutrient value of forage, high 
digestibility forage liberates more nutrient that used is by animal. As 
digestibility increases feed intake can increase due to turnover rate in the 
rumen increase, if digestion process is rapid, digested feed can be replaced 
by further feed intake. The digestibility may affected by rumen microbes 
population, cellulose and  low starch (Cheek et al., 2005).  
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CHAPTER THREE 
Materials and Methods 
3-1 Study area: 
         The study area is located in El Butana , it lies between latitude 13.50 
to17*50 North and longitude 32.40 to 36.00 east it cavers an area of 
approximately 12 thousand square kilometer (Abu sin 1970), it is nearly flat 
plain of many wades, depression and small scatter hills like Rira, Ummat, 
Elmashrif and Gili. The northern dry part of Khartoum, River Nile and 
Kassala dominated by hard red sandy soil of stony surface, annual rainfall is  
(150) mm . The southern one of  El Gadarif and El gazira have black clay 
soil and annual rainfall of 250 mm Rainfall, Most of the EL Butana are 
water less area and depend on rainfall water harvesting in hafirs for human 
and animal uses, In some area in Gezira and Khartoum there are deep wells.        
3-2. Sample collection and preparation: 
Thirteen mature pasture species of natural pasture in Table (3-1) were 
collected at the rainy season (end of September, 2009). The samples were 
collected by hand picking at the ground level, air-dried and grinded by a 
hummer mill to pass 1 mm screen.  
3-3. Chemical Analysis: 
Proximate  analyses for Dry mutter (DM) and ether extract (EE) 
according to (AOAC, 1990).  
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3-4. Mineral determination:      
 Minerals composition ,Macro elements Calcium (Ca), Potassium 
(K), sodium(Na), Magnesium(Mg), were determine according to method 
described by Chapman and pratt (1961). using Atomic absorption 
spectroscopy (3110) after ashing the samples and digested with hydrochloric 
acid, while Phosphorus(P) was determined by spectrophotometer (Spectrum 
lab 22PC) after ashing and digesting the samples with nitric acid. and Micro 
element Iron (Fe), Copper (Cu), Zinc (Zn) and  silicon (Se) using atomic 
absorption  spectrophotometer  2380,perkin‐Elemer.the  samples  were 
prepared according to procedure in the technical manual of the atomic 
absorption spectrophotometer. 
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 Table (3-1) Scientific name, local name and Family of some pasture 
plants collected from Butana area, Central Sudan: 
 
No Scientific name Local name Family 
1 Dactylatenium aegypticum Um-Assabi Gramineae 
2 Aristida adscensionis    El Gaw Poaceae 
3 Panicum    coloratum Tomam Gramineae 
4 Cyperus rotundus Seida Cyperaceous 
5 Sehima ischaemoides Danplap palaeotropical 
6 Corchoris clitorius Mulokheia Khala Tiliaceae 
7 Tribulus terestris Derisa Zygophyllaceae 
8 Sesbania aribica Sureyb Fabaceae 
9 Crotalaria senegalensis Safary Fabaceae 
10 indigofera hochestetteri Sharaya Violaceae 
11 Ipomea sinensis Hantout Convolvulaceae 
12 Solanum   dubium Gebain        Solanaceae  
13    Digera alternifolia Lablab Amaraanthaceae 
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3-5. In vitro digestibility :     
 The dry matter and Organic matter digestibility of the samples was 
determined using the procedure described by Tilley and Terry (1963). 
The rumen liquor was obtained from slaughtered camels , the liquor 
strained through three layers of gauze and flushed with Co2.  From each 
dried samples 0.5 g were weighed and dispense in 50 ml tubes, the minerals 
solution was prepared and four parts of it was added to one part of the rumen 
liquor in a large glass bottle, the mixture agitated and flushed with Co2, 50 
ml of the mixture solution was added to the samples in the tubes and closed 
with corks. The tubes putted in a rack and placed in the water bath 38°C for 
48 hours, this represent the first stage of digestibility. After 48 hours all 
tubes were taken out and each tubes was centrifuged at 20500 r.p.m for 7 
minutes and the content poured using nylon cloth, the solids reminder in the 
cloth returned to the tubes. One ml of 5% mercuric chloride solution and 1 
ml of 2N sodium carbonate and pepsin solution added to each tube up to 
50ml then the tubes closed and incubated in a water bath at 38°C for another 
48hrs. After the last 48 hr (the end of the second stage of digestibility) the 
tube content was filtered through nylon cloth, the solid materials from each 
tubes was washed in crucibles and dried in 105°C overnight . The in vitro 
dry matter and organic matter digestibility was calculated using the 
following for maul, proposed by ( Tilley and Terry, 1963). 
3-6. Statistical analysis : 
 Results were analyzed by analysis of variance (ANOVA) for factorial 
design (Steel and Terrie, 1980). Where the F test was significant; the 
treatment means were compared using least significant difference (LSD).  
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CHAPTER FOUR 
Results and Discussion 
 4-1. Chemical composition of some pasture plants in Butana area:    
  As shown in table (3) the investigated species varied significantly      
(p<0.05) in Crude protein, Dry matter, Crude Fiber, Ether Extract, NDF and 
ADF content. 
 The result of crude protein content significantly different (P<0.05) 
between UmAssabi, lablab, Sharaya, Hantout, Seida, Mulokheia khala, 
Sureyb, ElGaw, Dereisa, Danplap, Tomam, Safary and Gopien. and that 
there is no significant different (P>0.05) between Safary and Tomam, high 
level of crude protein of pasture plants species, (CP) in grass species ranged 
from  5.2% in Gaw to 15.75% in Tomam, While in forbs ranged from 
9.67%in Gopien to 23.24% in Hantout  also and agreed than those obtained 
by Fatur and Khadiga, (2007). also and results are similar to those reported 
by  McDonald et al.,(2000)  which remarks (5.9–14.9%) and (20.5–25.3) in 
their study in grasses and legumes. and agreed than those obtained by Pamo 
et al (2006) and similar with the results obtained by  Abdalla (2008) as 4.94 
to 25.11% Cp for grasses and forbs in Butana area. The Cp obtained in the 
present study was higher than 9.5% CP which is adequate to supply protein 
requirement for beef cattle  (NRC, 1985). 
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Table (4-2) Chemical composition of some pasture plants in Butana 
area: 
Grasses Species  DM CP EE NDF ADF Ash  
Cyperus rotundus    (Seida) 92.62j 8.37j 0.70k 61.93e 37.14k 12.97f 
Aristida adscensionis    (ElGaw) 92.46k 5.29l 2.61d 81.16a 44.45h 7.27l 
Panicum    coloratum     (Tomam) 92.98g 15.75f 3.01b 52.44j 45.22g 11.63h
Dactylatenium aegypticum  (Umassabi) 94.32b 13.54h 2.62d 59.93f 30.86l 35.24a 
Sehima ischaemoides    (Danplap) 92.84h 7.25k 0.92i 56.23g 40.46i 18.16c 
Forbs Species 
Ipomea sinensis  (Hantout) 93.37f 23.24a 2.93c 51.26k 65.67a 13.07e 
Indigofera hochestetteri  (Sharaya) 94.12c 19.37d 0.76j 70.93d 45.32f 9.01j 
Sesbania aribica      (Sureyb) 94.61a 15.98e 1.37g 75.58c 46.09d 8.55k 
Digera alternifolia      (Lablab Ahmer) 94.03d 20.48c 0.77j 49.84l 46.51c 18.86b
Corchoris clitorius   (Mulokheia khala) 92.71i 21.51b 2.495e 53.69h 38.69j 14.42d
Tribulus terestris     (Dereisa) 93.53e 14.69g 1.03h 77.39b 48.38b 18.80b
Crotalaria senegalensis     (Safary) 91.51l 15.73f 1.74f 45.41m 45.77e 10.19i 
Solanum   dubium     (Gopien) 91.18m 9.67i 3.06a 53.10i 30.88l 12.40g 
SE 0.022 0.219 0.011 0.063 0.05 0.04 
Means in the same column with different superscript significantly differ 
(P.<0.05).    
       DM : Dry matter .                                                      CP : Crude protein .                 
         NDF: Acid detergent fiber.                                       ADF: Neutral detergen t fiber. 
        EE : Ether extract.                                                SEM : Stander error of mean.   
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The Dry matter content significantly different (P<0.05) between lablab,  
UmAssabi, Sharaya, Hantout, Safary, Seida, Mulokheia khala, Sureyb, 
ElGaw, Dereisa, Danplap, Tomam and Gopien, the dry matter content of 
Grasses ranged from( 92.46 to 94.32%) that observed for ElGaw and 
UmAssabi.  while that for forbs was ranged from (91.18% to 94.61%) 
Gopien and Sureyb. This findings is agreed with that obtained by (Solomon 
et al., 2008), also inferior than those obtained by Abdalla ( 2008) who 
reported that (DM)were range from(94.17- 96.10%) in late ranfall season.      
The Ether Extract shows significantly different (P.<0.05) between Hantout, 
UmAssabi, lablab, Sharaya, Seida, Mulokheia khala, Sureyb, ElGaw, 
Dereisa, Danplap, Tomam, Safary and Gopien but that there is no significant 
different (P>0.05) between UmAssabi and ElGaw - lablab and Sharaya ,the 
EE in grass species ranged from 0.70% in Seida to 3.01% in Tomam while 
in frobs it ranged from 0.76% in sharaya to 3.06% in Gobien. Generally EE 
in grass species is nearly similar to in forbs, this result relatively agreed than 
range 0.4 to 2.25% in Butana reported by Abdallah (2008)  and similar than 
0.84 to 3.90% obtained by Elginaid (1997). Generally EE concentration in 
grass species is nearly similar to in forbs. This result agreed with Fatur and 
Khadiga (2007) and  Pamo et al (2006).  Also and lower than range 4.5 to 
6% reported by McDonald et al., (2000).  The result of NDF significantly 
different (P.<0.05) between lablab, UmAssabi, Sharaya, Hantout, Seida, 
Mulokheia khala, Sureyb, Safary, ElGaw, Tomam, Gopien, Dereisa and 
Danplap. NDF grasses ranged from (52.44-81.16%) Tomam and ElGaw, and 
the forbs ranged from (45.41-77.39%) in Safary and Dereisa. Which is high 
than ranged from (54.34 – 76.23%) in grasses but relatively agreed the range 
(36.34 – 76.42%) in forbs reported by Abdallah (2008). The NDF content of 
most of pasture species were higher than the optimal level of 25-33% for 
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dairy cows (NRC, 2001), however it appear adequate for mature beef cows 
(NRC, 1980).  The content of ADF significantly different (P.<0.05) between 
Gaw UmAssabi, lablab, Sharaya, Hantout, Seida, Mulokheia khala, Sureyb, 
Dereisa, Danplap, Tomam, Safary and Gopien NDF forbs ranged from 
(30.88- 65.67%),while the grasses ranged from (30.86- 46.09%), but that 
there is no significant different (P>0.05) between Umassabi and Gopien. 
This results are low content  ranged from 34.23 to 62.38% for grasses but 
high range from 27.86 to 58.10% in forbs reported by Abdallah, (2007) also 
and lower to the range of the tropical forages reported by Ahmed and El- 
Hag (2004) and Pamo (2006), and agreed than that reported by (Evitayani et 
al., 2005). The Ash content  significantly different (P.<0.05) between 
UmAssabi, Sharaya, Hantout, Safary, Seida, Mulokheia khala, Sureyb, 
ElGaw, Dereisa, Danplap, Tomam, lablab and Gopien. but that there is no 
significant different (P>0.05) between Dereisa and lablab, (Ash) forbs 
ranged from (9,01 to 18.86%) that observed for Sharaya and lablab but grass 
species ranged from(7.27 to 35.24%)  in ElGaw and UmAssabi. This 
findings is high with that obtained by (Dougall et al., 1964) range 4.02 to 
13.84% and highest than the range 3.10 to 9.80% reported by (Elganaid, 
1997) and also highest than 8.20 to 12% obtained by (McDonald et al., 
2000) also highest than 5.35 to 22.15% in Butana reported by (Abdalla, 
2008). The value of ash contain in both grasses species and forbs species 
were agreed may be due to the concentration of minerals in soil depend on 
the chemical position of Ions and the factors were effecting to the absorption 
of mineral by plant.    
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Table (4-3) In vitro Dry matter digestibility (IVDMD) of some pasture 
plants in Butana area:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Means in the same column with different superscript significantly 
             differ (P.<0.05).    
 
 
                 
 
Grasses Species IVDMD 
Cyperus rotundus  (Seida) 48.245k 
Aristida adscensionis  (ElGaw) 45.239l 
Panicum    coloratum  (Tomam) 64.816f 
Dactylatenium aegypticum  (Umassabi) 56.968i 
Sehima ischaemoides   (Danplap)                      53.401j 
Forbs Species  
Ipomea sinensis   (Hantout) 73.388a 
indigofera hochestetteri  (Sharaya) 60.204h 
Sesbania aribica  (Sureyb) 66.703e 
Digera alternifolia  (Lablab) 71.785b 
Corchoris clitorius (Mulokheia khala) 70.980c 
Tribulus terestris   (Dereisa) 62.819g 
Crotalaria senegalensis  (Safary) 56.056f 
Solanum   dubium  (Gopien) 68.412d 
SEM 2.779 
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4-2. In vitro Dry matter digestibility (IVDMD): 
  As shown in Table (4-3)the results of in vitro dry matter digestibility  
for the investigated pasture species their is significant difference (P<0.05) in 
(IVDMD).  
             results of in vitro dry matter digestibility for the investigated pasture 
species there is significant difference (P<0.05) in degradation rate between 
UmAssabi, Sharaya, Hantout, Safary, Seida, Mulokheia khala, Sureyb, 
ElGaw, Dereisa, Danplap, Tomam, lablab and Gopien. while that there is no 
significant different (P>0.05) between, Tomam and Safary. 
The content of (IVDMD) significantly different (P.<0.05) between 
Gaw, UmAssabi, Sharaya, Hantout, Safary, Seida, Mulokheia khala, Sureyb, 
Dereisa, Tomam, lablab, Gopien and Danplap. but that there is no significant 
different (P>0.05) between Sureyb and Safary - Mulokheia khala and 
UmAssabi -  Hantout and lablab. (IVDMD)forbs ranged from (74.630 – 
65.100 %) in Hantout - Sharaya,while the grasses ranged from (67.230 –
46.508%)in Tomam – Gaw.   
 
 
 
 
Grasses Species Ca P K Na Mg 
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Table (4) Macro minerals content (%) of some pasture plant iButana : 
Means in the same column with different superscript significantly differ 
(P.<0.05).   
 
 
 
 
 
 
 
 
 
4-3. Macro Mineral content g/kg of some pasture plant in Butana area:  
Cyperus rotundus  (Seida) 0.680i 0.075i 1.685f 0.380d 0.590f 
Aristida adscensionis  (ElGaw) 0.290j 0.050j 0.765h 0.155gh 0.285h 
Panicum    coloratum  (Tomam) 1.150g 1.110a 2.305c 0.440c 1.120a 
Dactylatenium aegypticum  (Umassabi) 0.685i 0.295f 0.590i 1.955a 0.105i 
Sehima ischaemoides (Danplap)                0.650i 0.265g 0.625i 0.155gh 1.000c 
Forbs Species      
Ipomea sinensis   (Hantout) 4.950a 0.705b 1.150g 0.865b 1.060b 
indigofera hochestetteri  (Sharaya) 0.850h 0.465c 2.420b 0.175fg 0.470g 
Sesbania aribica  (Sureyb) 0.380j 0.071i 0.825h 0.160gh 0.520g 
Digera alternifolia  (Lablab) 2.060d 0.240g 2.635a 0.305e 1.115ab
Corchoris clitorius (Mulokheia khala) 2.432c 0.405d 2.100d 0.315e 0.155i 
Tribulus terestris   (Dereisa) 2.715b 0.175h 2.250c 0.115i 0.750e 
Crotalaria senegalensis  (Safary) 1.655e 0.195h 1.930e 0.130hi 0.870d 
Solanum   dubium  (Gopien) 1.455f 0.370e 2.440b 0.200f 0.775e 
SEM 0.047 0.0123 0.042 0.016 0.0269 
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        The macronutrients are consumed in larger quantities and are present in 
plant tissue in quantities from 0.2% to 4.0% (on a dry matter weight basis). 
(Taiz and Zeiger, 2002).The minerals in tested species varied in their 
concentration as shown in table(4) significant difference (P<0.05) in their 
content of Calcium(Ca), Phosphorus (P), Potassium (K), Sodium (Na)and 
Magnesium (Mg).        
        The Ca content  significantly different (P.<0.05) between Sharaya, 
Hantout, Safary, , Mulokheia khala, lablab, Tomam, Dereisa and Gopien. but 
that there is no significant different (P>0.05) between UmAssabi, Seida and 
Danplap also and there is no significant different (P>0.05) between ElGaw 
and Sureyb. In forbs species Ipomea sinensis contend highest amount of 
Calcium. Ca concentration relatively high in forbs than grasses, (Ca) forbs  
ranged from (0.380 -4.950 %) in Sureyb - Hantout while grass species 
ranged from(0.29-1.150%) in ElGaw – Tomam. This findings are high with 
that obtained by (McDonald et al, 2002) in grasses species is range 
from( 0.18- 0.29% ), also is higher to the ranged 0.4 to 2.8% obtained by 
Elginaid ( 1997), Ca concentration relatively high over 0.13% which is high 
than recommended by (NRC, 1985) for sheep maintenance 0.3% and cattle 
in early lactation 0.77%, the species under study provide good source of Ca 
supply, this results in high with Fadel Elseed (2002).  The phosphorus 
content  significantly different (P.<0.05) between UmAssabi, Sharaya, 
Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, Tomam, 
Danplap, lablab and Gopien. but that there is no significant different 
(P>0.05) between Safary and Dereisa also between Danplap and lablab. 
 The average content of phosphorus in the forbs and grasses species 
sample analyzed are shown in table(4).The mean values in forbs ranged 
 27
from 0.071% in Sureyb to 0.705 in Hantout but grass species ranged from 
0.050% in ElGaw to 1.110% in Tomam. This results are high to value 0.09 
to 0.51 in Butana obtained by Abdallah (2008)  and mean level of 0.29% of 
most tropical grasses obtained by (Minson,1990) this results is highest than 
the result reported by (Fadel Elseed, 2002). The Potassium content  
significantly different (P.<0.05) between UmAssabi, Sharaya, Hantout, 
Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, Tomam, Danplap, 
lablab and Gopien. but that there is no significant differen(P>0.05)between  
Sureyb and ElGaw – Dereisa and Tomam – UmAssabi and Danplap. The 
mean values in forbs ranged from 0.825 in Sureyb to 2.635 in lablab while 
grass species ranged from 0.590 in UmAssabi to 2.305 in Tomam. dairy 
cattle. Potassium content decrease by age and that reported in tropical 
forages (Perdomo et al., 1977).   
The sodium content  significantly different (P.<0.05) between UmAssabi,                         
Sharaya, Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, 
Tomam, Danplap, lablab and Gopien. but that there is no significant 
differen(P>0.05) between lablab and Mulokheia khala – ElGaw and 
Danplap. The mean values in forbs ranged from (0.115- 0.865%) that 
observed for Deriesa and Hantout but grass species ranged from 0.155 in 
Danplap and ElGaw to 1.955% in UmAssabi . This results are highest than 
the value 0,03 to 0.07 reported by (Dougall et al., 1964) and that is higher 
than the value 0.02 to 0.24% in Butana reported by (Abdalla, 2008).  The 
Magnesium content  significantly different (P.<0.05) between UmAssabi, 
Sharaya, Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, 
Tomam, Danplap, lablab and Gopien. but that there is no significant 
differen(P>0.05) between UmAssabi and Mulokheia khala – Sharaya and 
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Sureyb – Dereisa and Gopien.  The mean values in forbs ranged from 0.155 
in Mulokheia  
khala to 1.060 in Hantout while grass species ranged from 0.105 in 
UmAssabi to 1.120% in Tomam. This results are higher than the value 0.05 
to 0.24% in Butana reported by Abdallah (2008). This level would therefore 
meet the theoretical requirement of Mg for beef cattle 0.02 to 0.12% (NRC, 
1996) and for lactating cows 0.12 to 0.21% (NRC, 2001).    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table (5) Micro minerals content (PPM) of some pasture plant in  Butana : 
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Means in the same column with different superscript significantly differ (P.<0.05).   
  
 
 
 
 
 
 
 
 
 
4-4. Micro minerals content: 
Grasses Species Cu Fe Mn Se Zn 
Cyperus rotundus   (Seida) 0.014fg 2.766f 13.78b 2.042a 0.028i 
Aristida adscensionis  (ElGaw) 0.011g 1.972j 10.86d 0.0003e 0.032i 
Panicum    coloratum  (Tomam) 0.048a 2.025i 8.77d 0.625bc 0.096e 
Dactylatenium aegypticum   (Umassabi) 0.039ab 5.870a 22.41a 1.963a 1.528b 
Sehima ischaemoides (Danplap) 0.015efg 1.841k 4.86f 0.588bc 0.039h 
Forbs Species       
Ipomea sinensis  (Hantout) 0.033bc 4.592b 13.91b 0.0006e 1.746a 
Indigofera hochestetteri  (Sharaya) 0.022def 4.243c 7.66f 0.527c 1.172d 
Sesbania aribica  (Sureyb) 0.007g 0.766m 3.47h 0.0004e 0.32i 
Digera alternifolia   (Lablab) 0.024cde 2.360f 13.78i 0.655b 0.058g 
Corchoris clitorius  (Mulokheia khala) 0.026cd 2.793e 13.20b 0.1503d 0.095e 
Tribulus terestris   (Dereisa) 0.021def 0.445n 12.40g 0.245d 0.039gh 
Crotalaria senegalensis  (Safary) 0.028cd 1.154l 16.19d 0.172d 0.040h 
Solanum   dubium   (Gopien) 0.025cd 2.865d 7.66c 0.0003e 0.088f 
SE 0.030 4.213 0.04 0.062 3.124 
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Micronutrients are present in plant tissue in quantities measured in 
parts per million, ranging from 5 to 200 PPM, or less than 0.02% dry 
weight(Taiz and Zeiger, 2002). The minerals in tested species varied in their 
concentration as shown in table(4-4) significant difference (P<0.05) in their 
content of Copper (Cu), Iron (Fe), Manganese (Mn), Silicon (Se) and Zinc 
(Zn). The Cu content no significantly different (P.<0.05) between Seida, 
UmAssabi, Sharaya, Hantout, Mulokheia khala, Sureyb, Dereisa, Safary, 
ElGaw, Tomam, Danplap, lablab and Gopien. Copper concentration in 
pasture plant species is ranged from 0.048 to 0.007 ppm.which is lower to 
mean content 6.1 PPM of most tropical grasses obtained by (Minson, 1990) 
also lower to range 0.09 to 12.37 PPM in Butana obtained by Abdallah 
(2008). The Fe content  significantly different (P.<0.05) between UmAssabi, 
Sharaya, Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, 
Tomam, Danplap, lablab and Gopien. while that there is no significant 
differen(P>0.05) between Seida and lablab. Fe forbs ranged from (1.154 – 
4.592%) in Safary - Hantout but grass species ranged from (1.841- 5.870%) 
in Danplap – UmAssabi which is lies within the reported by (Ibrahim, et al., 
1986) and lower levelof Iron reported by( McDowell,1992). The Mn content  
significantly different (P.<0.05) between UmAssabi, Sharaya, Hantout, 
Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, Tomam, Danplap, 
lablab and Gopien. but that there is no significant differen(P>0.05) between 
Hantout, Seida and Mulokheia khala also and no significant different 
(P>0.05) between Safary , ElGaw and Tomam. Mn forbs ranged from (3.47 
– 13.91 PPM) while grass species ranged from (4.86- 22.41 PPM),which it is 
lower than the mean 10.13 to 85.30 PPM ) in Butana obtained by Abdallah 
(2008)  and lower than the mean 86 PPM obtained by (Minson,1990)and 
similar with recommended level of 20 PPM diet (ARC, 1980).  The Se 
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content  significantly different (P.<0.05) between UmAssabi, Sharaya, 
Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, Safary, ElGaw, Tomam, 
Danplap, lablab and Gopien, while that there is no significant 
differen(P>0.05) between UmAssabi and Seida - Mulokheia khala , Dereisa 
and Safary – Sureyb, ElGaw and Gopien – Tomam and Danplap. Se forbs 
ranged from (0.0003 – 0.655 PPM) while grass species ranged from(0.0003- 
2.042 PPM). The Zn content  significantly different (P.<0.05) between 
UmAssabi, Sharaya, Hantout, Seida, Mulokheia khala, Sureyb, Dereisa, 
Safary, ElGaw, Tomam, Danplap, lablab and Gopien , but that there is no 
significant differen(P>0.05) between Seida and Sureyb - Mulokheia khala 
and Tomam – Danplap and Safary. Zn forbs ranged from (0.039 – 
1.746PPM) but grass species ranged from(0.028- 1.528PPM), which it is 
low to range from (18 to 48 PPM) obtained by (Ibrahim, et al., 1986) and 
lower than the mean (9.18 to 59.46 PPM)in Butana obtained by Abdallah 
(2008).   
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Conclusion and Recommendation 
All plant species from this study demonstrated that CP in forbs ranged 
from 9.67% to 23.24% , While in grasses ranged from  5.2%  to 15.75%. 
Moreover slight high level of In vitro dry matter digestibility all species.  
Mineral concentration is relatively high in Calcium(Ca), Phosphorus (P), 
Potassium (K), Sodium (Na)and Magnesium (Mg), the Ca and P were found 
to be very high in all species especially in forbs, which content was satisfied 
macro and micro minerals.  
The present of forbs in the pasture generally improve the quality of 
the nutritive value of the forage pasture, in general the chemical composition 
of studied pasture plant is best to meet notional requirement of grazing 
animals. 
More studies based on seasonal change of pasture plant and climate 
will be needed.  
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